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MNOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma y4yeOHOro Kypca «Anrebpa W  Hayana
MaTeMaTHYeCKOTO aHaiu3a» 0a30BOro ypoBHs ans obOydaromuxcs 10 —11
KJlaccoB  pa3paborana Ha ocHOBe DenepalbHOTO  TrOCYJapCTBEHHOTO
00pa30BaTENbHOIO CTAaHJApTa CpeJHEero oouero oOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHM, MPENBABIAEMBIX K MaTEeMaTUYeCKOMY
oOpazoBaHuI0, W TpaJuIUi poccuiickoro oOpa3oBanusi. Peanuzanus
nporpaMMbl  OOECIEUMBAET  OBJIAJEHUE  KIIOYEBHIMH  KOMIIETECHIUSIMU,
COCTAaBJISIOLIMMHU OCHOBY Ul CaMOPa3BUTHs U HENPEPHIBHOTO 00pa3oBaHuS,
LIEJIOCTHOCTh OOILIEKYIBTYPHOTO, JUYHOCTHOIO M I103HABATEJIBHOIO PA3BUTHUS
JUYHOCTH 00YyYarOIIUXCS.

HEJA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a» SBJSETCS OJHUM U3
HauOosiee 3HAYMMBIX B MpPOTrpamMMe CTaplIe IIKOJbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH O0O€cHeYynBaeT HWHCTPYMEHTAIbHYIO 0a3y Il M3y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (POPMHUPYET JOTUUECKOE U
a0CTPaKTHOE MBILUIEHUE y4YalllMXCs Ha ypOBHE, HEOOXOAUMOM JUIsl OCBOCHHS
KypcoB HMH(OpPMATUKH, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecsl OBJIAJEBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KoTopasi (GOpMyJIMpyeT CBOM JIOCTUXKEHUSI B MaTeMaTH4ecKon hopme.

Kypc anreOpel ¥ Hauaa MaTeMAaTU4YECKOIO aHAIW3a 3aKJIAAbIBAET OCHOBY
JUIS YCHEIIHOTO OBJaJCHUs 3aKOHAMHU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHUS
OCHOBHBIX TEHJCHIIMA SKOHOMHKM U OOIIECTBEHHON MW3HHU, IO3BOJISET
OpPUEHTHPOBATHCSA B COBPEMEHHBIX LIM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TO)ke Bpems oBlajeHHE
abCTpakTHBIMU U JIOTHUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKLIUSIMU
pa3BUBaeT YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKICHHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3allnIo, a0CTparupoBaHue
M aHaJoruio, (QopMUpYyeT KpeaTMBHOE M KPHUTHUECKOe MbllUIeHue. B xome
M3y4YeHHUsl aiareOpbl M HadyaJl MATeMaTH4YeCKOro aHajliu3a B CTapuied IIKoJe
yyalipecs: MOJYy4YaroT HOBBIA  ONBIT  pPEIICHHWS NPHUKIAJHBIX  33]1ad,
CaMOCTOATENILHOTO IOCTPOEHUS MaTEMaTUUYECKUX MOJENIEH pEaJbHbIX CUTYALHM
U MHTEpHpETaluMy [ONY4YEHHbIX pELIEHUH, 3HAKOMSTCS C IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMPUPOJAE, HAyKe M B HCKYCCTBE, C
BBIAIOIIUMUCS MAaTEMaTHUYECKUMU OTKPBITUAMH U UX aBTOPaMHU.



Kypc oGnanaer 3Ha4UTENbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak yepe3 yueOHbIN MaTepuai, CocoOCTBYOMINI (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHsSI, TaK W 4epe3 crnenuduky y4eOHOU esTeIbHOCTH,
TpeOytomiei CaMOCTOSITENIbHOCTH, AKKypaTHOCTH,  MOPOAOJIKUTEIbHOU
KOHIIEHTPAllUd BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3yybTar.

B ocHoBe MeTomuku oO0yueHusi anrebOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JIeSITeIIbHOCTHBIN MPUHIIUI 00yYEHUS.

Crpykrypa Kypca «AnreOpa W Hayaja MaTe€MaTUYECKOrO aHaJIN3a»
BKJIIOYAET CJIEAYIOUIME COJepKaTelibHO-MeToAuYeckue JuHUM: «Yucina wu
BbIYHCIICHU», «DYHKIIUU U Tpaukn», « YpaBHEHUS U HEpaBeHCTBay, «Hauyana
MaTeMaTU4YecKoro aHaiauza», «MHOoXKecTBa U JIOTHKa». Bce OCHOBHBIC
COJIepKATEIbHO-METOJUYECKUE JTUHUU H3Y4YalOTCS HAa MPOTSHKEHUU JBYX JIET
oOyueHHus B CTapIlel MIKoJe, €CTECTBEHHO JOMOJHSS IPYT APYTa U MOCTENEHHO
HACBHIIIAACh HOBBIMH TeMaMu U paznenamu. JlaHHBI Kypc sBISeTCS
MHTErPAaTUBHBIM, IOCKOJIIbKY OOBEAMHSET B cebe CoJepiKaHHe HECKOJIbKHX
MaTeMaTU4YeCKUX JUCIHUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTH4eCKU
aHanu3, Teopus MHOXeCTB U Jip. [Io Mepe Toro kak ydamiuecs oBIaJeBalOT BCE
0oree MIMPOKMM MAaTEMaTHYECKUM amnmaparoM, y HHUX TOCIEI0BATEIbLHO
(dbopMUpyeTCsl U COBEPIIIEHCTBYETCSI YMEHUE CTPOUTH MAaTEMATHUYECKYI0 MOJIEIb
pealbHON CUTyallud, MPUMEHSTh 3HAHUS, MOJYYEHHBIE B Kypce «AJredbpa u
Hayajla MaTeMaTU4YeCKOro  aHaiu3ay, JUIsl  PEelIeHUs  CaMOCTOSITEIbHO
chopMyIMpOBAaHHOW MaTeMaTUYECKOW 3ajadd, a 3aTeM WHTEePIpPETUPOBATH
MOJIYYEHHBIN PE3YJIbTAaT.

ConepxarenbHO-MeTOANYECKas TUHUS «UKCiIa U BBIYUCICHUS) 3aBEPILIAET
dbopMupoBaHUE HABBIKOB HCIOJIL30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOPOE
ObLJIO HAuaTO B OCHOBHOM IKoje. B crapmiedl mikoise ocoboe BHUMAaHUE
yaemsiercsi  (GOpPMUPOBAHUIO  TMPOYHBIX  BBIUMCIUTENIBHBIX  HABBHIKOB,
BKJIIOYAIOIMX B ce0s  HCMONBb30BAaHME  pa3UyHbIX  GOpM  3alucu
JNEHUCTBUTEIBHOTO YUCIIA, YMEHUE PAIMOHAJIBHO BBITIOJIHATH JIEUCTBUS C HUMH,
nenarb MPUKUIKY, OLEHUBATh pe3ynbrar. OOyuarommuecs MOJy4aloT HaBBIKU
NPUOMKEHHBIX ~ BBIYKMCICHUM,  BBINOJIHEHUS  JIEUCTBUH € 4YHCJIaMH,
3aMMCAaHHBIMU B CTaHAAPTHOW (GopMe, WCIONb30BAHUS MaTEMaTHUYECKUX
KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

Jlunusa «YpaBHEHHUSI U HEPABEHCTBA» PEAM3YETCsl HAa MPOTSKEHUU BCETO
oOydeHHUs1 B CTapuied NIKoJie, MOCKOJIbKY B KaXXJOM pas3feie MporpaMMbl
MPENyCMOTPEHO  pEIIeHHWe  COOTBETCTByIOmMX  3amad.  OOydarommecs
OBJIQJICBAIOT PA3JUYHBIMU METOJAMH PEIICHUS UENbIX, pPaluOHAIbHBIX,
UppalMOHATBHBIX, MOKA3aTeNbHBIX, JIOrapU(PMUUECKUX U TPUTOHOMETPUUYECKUX



ypaBHEHU, HEPaBEHCTB U uX cucteM. [lomyyeHHble yMEHUs UCTIONIBb3YIOTCS MPU
uccineoBaHud (YHKIMH C TMOMOIIBI0 MPOU3BOAHOM, PEIICHUH MPUKIIATHBIX
3alad W 33724 HAa HAXOXKACHHE HAWOONBIIMX W HAWMCHBIIUX 3HAYCHUN
bynkiuu. JlanHas comep)kaTelbHas JIMHUS BKJIIOYaeT B Ce0S  Takke
dbopMHUpOBaHUE YMEHUH BBIMOIHATH pacd€Thl 10 (hopmyrnam, mpeoOpa3oBaHuUs
LEJIBIX, PAllMOHAIIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUH,
a TakkKe BBIpAXECHUH, CcoOJepXKallluxX cTeneHu u Jorapudmel. braromaps
M3YYCHHUIO anreOpanveckoro marepuaia MPOUCXOJUT JajbHEHIee pa3BUTHE
AITOPUTMUYECKOTO W a0CTPAaKTHOTO MBIIUICHUS Yydamuxcs, (HOpMHUpPYIOTCS
HABBIKA JIEYKTUBHBIX PACCYXJIEHUU, pabOThl C CHUMBOJBHBIMU (OpMaMu,
MpEeACTaBICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJE PABEHCTB W
HepaBeHCTB. AinreOpa npemyiaraet 3(pQeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVISITHO JIEMOHCTPUPYET CBOU
BO3MOXHOCTHU KakK A3bIKa HAYKHU.

ConepxarenbHo-MeToAndeckass JUHUS «DyHKUMU W TpaduK» TECHO
neperieTaeTcss ¢ APYrUMU JIMHUSMHU Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T TOCIENOBATENBHOCTh H3y4YeHUs Marepuana. l3ydeHune CTEneHHOU,
MOKa3aTeIbHOM, JOTapu(MHUUECKOH U TPUTOHOMETPUUECKUX GYHKIUN, HX
CBOICTB U I'padUKOB, UCTOIb30BaHNE (PYHKIIUHI JIsl pEIICHUS 3a/1a4 U3 JPYyTUX
Y4EOHBIX MPEIMETOB U PeajbHOM KU3HU TECHO CBSI3aHO KaK ¢ MaTeMaTU4eCKUM
aHaJIM30M, TaK M C pPEIICHUEM ypaBHEHHI W HepaBeHCTB. [Ipu 3TOM OosbIioe
BHUMaHHE yAemseTcs (OPMUPOBAHHWIO YMEHHUS BBIpakarb (QopmyiaamMu
3aBUCHUMOCTH MEXK]y Pa3JIUYHbBIMU BEIMYMHAMHU, HCCIEIOBATh IOJYyYECHHbBIE
byHKIIMU, CcTpouTh HX rpaduku. Marepuan 3TOH colep)KareabHON JIMHUH
HalleJIeH Ha pa3BUTHE YMEHHU U HaBBIKOB, TO3BOJSIIONIMX BBIPAXKATh
3aBUCHUMOCTH MEXJy BEJIMYMHAMU B pPa3IUYyHON (opMe: aHAIUTHYECKOM,
rpa¢uyeckoii W cioBecHOHM. Ero m3ydeHue CIOCOOCTBYET Pa3BUTHIO
AJTOPUTMUYECKOTO MBIIIICHHS, CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETH3AIINH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hauana MaTeMarMuecKkoro aHajau3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTUUYECKUX, TaK U MPUKIAJAHBIX 33134,
JOCTYITHBIX OOYyYaronuMcsi, y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh MCCIIEIOBATh
U CTpouTh Tpaduku (yHKUUN, OMPENENSITh WX HAUOOJBIINE U HAUMEHbIINE
3HAYEHMUsI, BBIUUCIATH IUIOMAAN (GUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH U
yCKOpeHUsl TpoileccoB. JlaHHasi cojaepskareibHasi JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUS MaTeMaTH4eCKUX MOJIEJeH pealbHbIX CHUTYyalluH,
HaXOXKJEHUS HAWIY4lllero peIIeHHs] B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH



MaTeMaTHYeCcKOT0  aHalu3a  CIIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaTEHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUSI, (JOPMUPOBAHUIO YMEHUI
pacrmo3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U UCKYCCTBE.
OOyyaromecss y3HAIOT O BBIJAIONIUXCS PE3yIbTaTax, MOJYyYECHHBIX B XOJE
pa3BUTHS MaTeMaTHKH KaK HAyKH, U KX aBTOPaXx.

ConepxarelbHO-METOANYECKass JUHUS «MHOXECTBA H JIOTHKa» B
OCHOBHOM MOCBSIIIIEHA AJIEMEHTaM TEOPHUH MHOKECTB.
TeopeTHKO-MHOKECTBEHHBIC  MPEACTABICHUS  MPOHHU3BIBAIOT BECh  KypC
IIKOJPHOM MaTeMaTWMKd | TpeJiaraloT Haumbojiee YHHBEPCAIbHBIA SI3BIK,
OOBETUHSIONINI BCE pa3/iebl MAaTEMAaTHUKU U €€ TPUIIOKCHHI, OHH CBSI3bIBAIOT
pa3Hble MaTeMaTHYECKUE TUCIUIUIMHBI B eIUHOE Iienoe. [103ToMy BakHO NaTh
BO3MOXXHOCTh ~ INIKOJIBHUKY TIOHMMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKH U UCIIOIB30BATh €0 JJIS BHIPAXKCHHSI CBOMX MBICIICH.

B kypce «AnreOpa u Havana MaTeMaTHYE€CKOTO aHAJU3a» MPUCYTCTBYIOT
Tak’ke OCHOBBI MAaTEMaTHYECKOTO MOJICIMPOBAHMS, KOTOPHIE MPHU3BAHBI
chopMHpOBaThP HABBIKM TIOCTPOCHHSI  MOJEICH  pealbHBIX  CHTYaIlHi,
UCCIIEIOBAHUA O3TUX MOJENeH C TOMOIIBI0 ammapara aiaredpel U
MaTeMaTHYECKOTO aHaju3a U UHTEPIPETAINH MMOTYYECHHBIX pe3ysbTaToB. Takue
3aJaHUsl BIUIETEHBI B KaXIBIH W3 pPa3/IelioB MPOTPaMMbl, MOCKOJIBKY BeECh
MaTepuall Kypca IMUPOKO UCIIONB3YETCs JUTsl PEIICHHs TPUKIAAHBIX 3a1a4. [Ipu
pPEIICHUM  pPEalbHBIX  NPAKTUYCCKUX  3a7ad  ydYalluecs  pa3BHBAIOT
HaOIIOATeIbHOCTh, YMEHUE HAXOIWUTh 3aKOHOMEPHOCTH, abCTparmpoBaThCs,
UCIIOJIb30BaTh ~ aHAJIOTHIO, 0000IaTh U  KOHKPETU3MPOBATH MPOOIieMy.
JlesTenbHOCTh TI0 ()OPMUPOBAHUIO HABBIKOB PEIICHHS TMPHUKIAIHBIX 33734
OpraHmM3yeTcsi B TpOIlecCe M3YYCHHMsI BCEX TeM Kypca «Anrebpa w Hauyama
MaTeMaTHIEeCKOTO aHATTN3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM miaHe Ha W3y4yeHHE Kypca aureOpbl M Hadall MaTeMaTHYECKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca
B Henento B 11 kiacce, Bcero 3a jiBa rojga ooyueHust — 170 gacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BBIYMCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JI€CSITUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUYHBbIE TepuoIuyYeckre Apodu. Apudmerndeckue omnepaiuum ¢
palMOHAJIBHBIMUA ~ YHUCJIaMH, [OpeoOpa3oBaHUs  YUCIOBBIX  BBIPAXKEHUMU.
[IpumeHnenue apoOeil W TPOLEHTOB MJis PEIICHUS MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOW KU3HMU.

JlelicTBuTenpHbIE 4KcCiia. PalMoHalmbHbIE W UPPALMOHAIBHBIE YHCIIA.
ApudmMerrnyeckue orepanuu ¢ JIeUCTBUTENbHBIMU yuciaamu. [IpubmmxEHHbie
BBIYMCJIEHUSA, IIpaBWJIa OKPYIJIEHHUS, MPUKUAKA W OLEHKAa pe3yJibTara
BBIYHCIICHUMU.

Cremenb ¢ menbiM  mokaszarenem. CranmaptHas ¢dopMa  3amucu
nercTBuTeNbHOrO uKcna. Mcmonb3oBaHue moaxofsmiel  (GopMmbl  3amUCH
JNEHUCTBUTENBHBIX YUCEN JJIS PELICHUs MPAKTUYECKUX 3a7ad U MPEACTABICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu. JleWictBusa ¢
apu(PpMETUISCKUMH KOPHIMU HATypaJIbHON CTEIICHHU.

CuHyc, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC, apKTaHT'€HC YHUCIIOBOIO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXI€CTBEHHBIE TPEOOPA30OBAHUS.

[IpeoOpazoBanne  TPUTOHOMETPUYECKUX  BbIpaxkeHHil.  OCHOBHBIC
TPUTOHOMETPUUYECKUE (POPMYJIBI.

YpaBHEHUE, KOpPEHb YpaBHEHHUs. HepaBeHCTBO, pellleHWE HEPABEHCTBA.
Meton uHTEpBaIOB.

Pemmenue 1nenpix u 1poOHO-palliOHATBHBIX YPABHEHHUN 1 HEPABEHCTB.

Pelrenne nppallMOHAIbHBIX YPABHEHU U HEPABEHCTB.

Peuienue TpUroHOMeTpUIECKUX YPABHEHU .

[IpuMeHeHne ypaBHEHMN W HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTEN HAyKHU U PEaTbHOU KU3HH.

DOyHKUNHA U TPaPuKu

Oynkums, crnocoObl 3amaHus ¢yHkiuu. Ipaduk PyHkiuu. B3anmno
oOparHble (QyHKIHUU.

OO6nacTp ornpeneneHrs 1 MHOXXECTBO 3HaueHui pyHkuuu. Hynu pyHknum.
[TpomexxyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIHH.



CrenenHas (yHKIMS C HaTypaJIbHBIM U 1IeJIbIM Noka3ateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS n-OM CTENEHHU.

Tpuronomerpruyeckass OKpPY>KHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKHUX
(GYHKITUN 9UCIIOBOTO apTryMEHTA.

Hauana MaTemMaTu4ecKoro aHajmn3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHMsl  MOCJENOBATEIIbHOCTEH.
MOHOTOHHBIE TTOCJIEIOBATEILHOCTH.

Apudpmernueckass M reoMeTpUyeckas MpPOrpeccud. beckoHeyHO
yObIBaroIas reomerpudeckas mnporpeccusi. Cymma OecKOHEYHO yObIBaromien
reoMeTpuieckoil nporpeccun. opmyna CI0XKHBIX MpoleHTOB. Mcnonb3oBanue
MPOTPECCUU JJIS PELICHMS pealIbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOXecTBO, olepalny HaJl MHOKecTBaMHU. Jlnarpammel Ditnepa—BenHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO anmapara JJjisi OMUCAaHUS pealbHbIX
IPOLIECCOB U SIBJICHUM, TP PEUICHUH 3314 U3 JPYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CI€ICTBUE, J0KA3aTEIbCTBO.

11 KUIACC

Yucaa v BIYMCICHUA

Harypanbnbie u nensie yncna. [Ipu3naku 1enmmMocTy UEebIX YHCElL.

CreneHb ¢ pallMOHAIBHBIM TMOKa3aresieM. CBONCTBA CTEIECHHU.

Jlorapudm uucna. JleciTuuHble U HATypalbHbIEC JOTaPUPMBI.

YpaBHeHUSA U HEPABEHCTBA

[IpeoOpazoBanue BEIPAKEHUMN, COEPIKAIINX JIOTapU(PMBI.

[IpeoOpa3zoBaHue BBIpAXKEHUM, COAEPKAIIMX CTENEHU C PALMOHAIBHBIM
ITOKA3aTENEM.

[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHbIE ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI U HEPABEHCTBRA.

Cucrembl JIMHEWHBIX YypaBHEHUM. PellleHWe TNPUKIATHBIX 3a7ad C
ITIOMOIIBIO CUCTEMBI JINHEVHBIX YPABHEHUI.

CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajad U3 Pas3jIudHbIX 00JacTeil HAyKH U peanbHOU
KU3HU.

DOyHKuMU U rpaduku



Oyukius. [lepuonuueckue ¢GyHkuuud. IIpoMexyTkn MOHOTOHHOCTH
dbynkuuu. MakcumyMbl 1 MUHUMYMbI (GyHKIMU. Haubomnbliiee 1 HauMeHbIIIEe
3HaYeHUE QYHKITUU HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUU, KX CBONCTBA U TpadUKH.

[TokazarenpHas u orapupmuyeckas PyHKIMH, UX CBOMCTBA U rpaduKH.

Ucnons3oBanue rpadukoB QGYHKUMM 718 pEHICHUS YpaBHEHUH U
JIMHENHBIX CUCTEM.

Ucnonp3oBanne TpadukoB (QyHKIWN IS HCCIEAOBAHHS TPOIECCOB H
3aBUCUMOCTEHN, KOTOPHIE€ BO3HHUKAIOT MPU PEIICHUU 3a/lad U3 APYTUX y4eOHBIX
IPEAMETOB U peabHOM )KU3HH.

Hauyana mareMaTu4yeckoro aHajusa

HenpepoiBubie pyHKIIMu. MeTo MHTEPBAIOB JIJ1s1 PEIICHUSI HEPABEHCTB.

[IpousBognas ¢yHkumu. leomMerpuueckuidi ©W  (GU3HYCCKUH  CMBICTT
ITPOU3BOTHOM.

[IpousBonHble  3ME€MEHTAPHBIX  (QYHKIUH. DOopMynbl  HAXOXKJIEHUSA
MIPOU3BOJHON CYMMBI, MPOU3BEACHUS U YACTHOTO (DYHKITUH.

[Ipumenenre MpPOM3BOAHON K HMCCIENOBAaHHUIO (PYHKIIMH Ha MOHOTOHHOCTD
U OJKCTpeMyMbl. HaxokneHue HauOONbIIEr0 W HAWMEHBIIETO 3HAYeHUs
(YHKIIMU Ha OTPE3KE.

[IpuMeHeHne TPOU3BOAHOM JJIsi HAXOXKJICHHUS HAWIYUIIEro pPEIICHUs B
NPUKIIAIHBIX 3aJa4axX, s OINPENEJeHUs CKOPOCTH IpoLecca, 3aJaHHOTO
dbopmyIoit mim rpapuKoM.

[TepBooOpa3znas. Tabmuia nepBooOpa3HBIX.

WNHurterpan, ero reoMerpuueckuii ¥ (U3NUYECKUN CMBICI. BeraucieHue
uHTerpana no gopmysne Herorona—IJleitOnuua.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTo mpenMera «Maremaruka» AODKHO OO0ecredyuBaTh
JIOCTIKEHHE Ha YpPOBHE cpenHero oOmero o0pa3oBaHUs —CIEAYIONINX
JUYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3y/IbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOIro MpeaMera
«MaremaTtuka» XapakTepu3yoTcs:

I'paxxnanckoe BocnuTaHUE:

C(hOPMHPOBAHHOCTHIO  TPAKIAAHCKOM  TMO3UIIMH  OOYyYalolerocs Kak
AKTUBHOIO U OTBETCTBEHHOI'O YJIEHa POCCUHCKOTO OOIIECTBA, MPEACTaBICHUEM
O MaTeMaTM4eCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUHM, NPOLEAyp TpakAaHCKOrO o0OImecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aUMOJICHCTBOBATh C COLUAIIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU C
uX QyHKIMSIMU U HA3HAYCHHEM.

[TarpuoTudeckoe BOCIUTAHUE:

C(hOPMUPOBAHHOCTHIO  POCCUMCKOM  TIpaXXJAaHCKOM  HUJIEGHTUYHOCTH,
YBaKEHHUSI K MPOILJIOMY M HACTOSIIEMY POCCUMUCKON MareMaTUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUAM POCCUWCKMX MAareéMaTUKOB M POCCHUUCKOMN
MaTEMaTUYECKOM WIKOJIbI, K HCIIOJIB30BAHUID JTUX JOCTHXKEHUI B APYyrux
HayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEU POCCHUICKOTO HapO/a;
c(hOPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, DJTHUYECKOTO TIOBENICHUS,
CBA3aHHOIO C TMPAKTUYECKUM IPUMEHEHUEM JOCTMKEHHW HAyKu U
NESATENbHOCTBIO YUYEHOI0; OCO3HAaHMEM JIMYHOIO BKJIaJa B IIOCTPOEHHUE
YCTOWYUBOTO OyIYIIETO.

DCTeTU4ECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOUIEHHWEM K MHpPY, BKJIKOYAs 3CTETUKY MAT€MaTHYE€CKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, peLIeHnH, pacCyXJIeHUM;
BOCIPUMMYMBOCTBIO K MaTE€MaTUYECKHMM acClEeKTaM pa3JIMYHbIX BHJIOB
HCKYCCTBA.

Pur3nyecKoe BOCIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTeMaTUYeCKHe 3HaHUS B
MHTEpecax 3J0poBoro u Oe3omacHoro oOpa3a KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO (30pOBOE MHUTaHUE, COalaHCHUPOBAHHBIN



PEXUM 3aHATUN U OTIbIXA, PEryNigpHas pundeckas akTUBHOCTh); GU3HMUECKOTO
COBEPILICHCTBOBAHUS, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIBLHOU
NEATENBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nmuuHbiM  chepam  TpoeCCHOHAIBHON  ACATEILHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymerd mpodeccun W peaau30oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUTAHBI
TOTOBHOCTHIO W CHOCOOHOCTBIO K MaTeMarnueckoMy oOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HU;, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MaTeMaTU4€CKOM HAPaBJICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

Cc(hOpPMHPOBAHHOCTHIO JKOJIOTHUECKOW KYJIbTYPhI, TTOHUMAHUEM BIUSHUS
COLMAIIBHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSHUE MNPUPOJHOM W
COLIMAJIBHOM Cpelibl, OCO3HAaHHEM TJIO0AJIbHOIO XapakTepa 3KOJIOTHYECKHUX
npo0eM; OpueHTalell Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JIJIs1 pelIeHUs
3a/1a4 B 00JaCTH OKPYXKAIOIIEH Cpe/ibl, MIIaHUPOBAHUS MTOCTYIKOB U OLIEHKU MX
BO3MOXKHBIX MOCJIEACTBUM ISl OKPYKAIOIIEN CPEbI.

[{eHHOCTH HAyYHOTO NTO3HAHUS:

c(hOopMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKu U OOIIECTBEHHOW MPaKTHUKU,
MOHMMAHUEM MAaTEMaTH4YeCKOW HAayKH Kak c(pepbl 4eIOBEUECKOMN NeATeIbHOCTH,
ATAnoB €€ pPa3BUTHUS U 3HAYMMOCTHU I PA3BUTHUS LMBUIW3ALIMU; OBJIAJICHUEM
A3bIKOM MATE€MATHUKW Y MaTEMaTHYECKON KyJbTYypOM KaK CPEICTBOM MO3HAHHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U  HCCIENOBATENbCKYIO
NEATENbHOCTh UHJIUBUIYaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaTbl OCBOCHHSI IPOTrpaMMbl y4eOHOTO MpeAMeTa
«Maremartuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0eUCmeUsMU, YHUBEPCATbHLIMU Pe2YTISAMUBHBIMU OeUCNBUAMU.

1) Vuusepcanvnvie noznasamenvmvle Oeticmsus,  o0becneyudarom
Gopmuposarue 6a3068blX KOZHUMUBHBIX NPOYECCO8 00yYaroumuxcs (oceoeHue
Memo0o08  NO3HAHUA  OKpYdcarowjeco  mMupa,  HpuMeHeHue  JIOSUYECKUX,
uccne008amenbCKux onepayutl, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBrie tornueckue qeUCTBUS:



BBISIBJISITh u XapaKTepu30BaTh CYILIECTBEHHbIE PU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUN MEXKTY TOHATUSIMU;
dbopMyIupoBaTh OTIpEICIICHUS TIOHSITUH; yCTaHABJINBATh
CYIIECTBEHHBIH MPHU3HAK KJIacCH(UKAIIUU, OCHOBAHHS ISl 000O0IICHUS
Y CpaBHEHUS, KPUTEPUH POBOJUMOTO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHpPOBaTh U MPeoOpPa30OBBIBATh  CYXKICHUS:
YTBEPAUTEIBHBIC W OTPHUIATCIIbHBIC, CAUHUYHBIC, YACTHBIC W 00IINE;
YCIIOBHEIE;

BBISIBIISITh ~ MaTEeMaTMUECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
POTUBOpeUUss B (pakTax, NAHHBIX, HAOIIONEHUAX WM YTBEPKICHUSX;
npenjaraTb  KpUTEpUW  JUIS  BBIABICHUS — 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JieaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
NPOBOAUTH  CAMOCTOSITENIbHO  JIOKA3aTelIbCcTBA  MaTeMaTHYECKUX
YTBEP)KICHUNW  (MpsMbIE ©W  OT  MPOTHBHOTO),  BBICTPAWBATH
apryMEHTAIUIO, TPUBOIUTE IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh CIOco0 pemieHuss ydeOHOM 3ahaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOoJIiee MOIXOMAIMIUNA C YIETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBrie HCCICO0OBATCIILCKHEC HeﬁCTBHHI

UCIIONb30BAaTh  BOMNPOCHI  KaK  HCCIEAOBATENbCKUM  HMHCTPYMEHT
MO3HAHUA;, (OPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIIHME MPOTHUBOPEUUE,
npobseMy, yCTaHABIMBATh UCKOMOE U JJaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJIUTh ~ CAMOCTOSATENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT,
HCCJIEIOBAaHME TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEHW MAaTreMaTH4YeCcCKOro
00bEKTa, SIBICHMS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
oOBbeKTaMu, SIBICHUSIMU, TTPOIIECCAMMU;

CaMOCTOATENLHO  (pOpMYyaUPOBaTh OOOOIIEHWS] ¥  BBIBOABI  I10
pesyapTaraM MPOBENEHHOTO HAONIONEHUS, HMCCIIEIOBAaHUS, OIICHUBATDH
JIOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IICHU;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJBUTaTh
MPEANONIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nadopmanmeii:

BBIABIIATD ,Z[CCI)I/IHI/ITBI I/IH(I)OpMa]_II/II/I, JaHHBIX, H€O6XOI[I/IMI>IX JJIs1 OTBECTA
Ha BOIIPOC U AJIA PCIICHUA 3ada49N,



2)

BBIOMpATh HMHPOpPMALMIO W3  HCTOYHHMKOB  Pa3jUYHbIX  THIIOB,
aHaJM3UPOBATh, CUCTEMATU3UPOBATh 51 UHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUIOB U (POPM MPEACTABICHUS;
CTPYKTypHUpOBaTh HMH(POPMAILIUIO, TPEACTABIATh €€ B Pa3IUYHBIX
dbopMax, HILTIOCTPUPOBATH IPpaPUUECKU;

OLICHMBAaTh  HAA&KHOCTH  MHPOPMALMM MO  CAMOCTOSITENIbHO
c(hOpMyYJIMPOBAHHBIM KPUTEPHUSM.

Yuueepcanvuvie Kommynuxamuguwle Oelicmeus, odecneuusaiom

chopMupoBaHHOCMb COYUATLHBIX HABLIKOG 00YHUAIOUUXCSL.
OO0uieHue:

BOCIIPUHUMATh ¥ (OPMYIHUPOBAaTh CYXKACHHS B COOTBETCTBUU C
YCIOBUSIMU U IENSMU OOIICHMS;, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHUA B YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh
HNOSCHEHUS 0 XOJy PEeUIeHMsI 3a]laud, KOMMEHTUPOBAThH MOIYYEHHbIN
pe3yabTar;

B XO/1€ OOCYXJECHHsS 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXJIaeMOM
TEMBI, IPOOJIEMBI, PEIIaeMOil 3a/1auu, BHICKA3bIBaTh UACH, HALIETICHHBIC
Ha TIOMCK pEILIEHUS; COMOCTABIATH CBOU CYKICHHUS C CYXKICHUSIMU
JIPYrUX YYacTHUKOB Juanora, OOHApY>KHUBAaTh pPa3iMude M CXOJICTBO
NO3ULIKKA; B KOPpPEKTHON ¢opMe (popmynrpoBaTh pa3HOMIACHSA, CBOU
BO3paKEHUS;

OPEICTaBIATh  PE3YJNbTaTbl  pelIeHHs]  3aJa4d, OKCIEPHUMEHTa,
UCCJICIOBAaHUsA, TPOEKTa; CaMOCTOSTENBHO  BbIOMpaTh  (popmar
BBICTYIJICHUST C Y4€TOM 3ajad Mpe3eHTaluu U O0COOEHHOCTEU
ayJqUTOPHH.

CoTpyITHU4ECTBO:

MOHUMAaTh W  WCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUYaIbHON pabOThl NIPHU PEIICHUU Y4YEOHBIX 3a7ay; MPUHUMAThH
1eldb COBMECTHOM  JESTENbHOCTH, IUIAHMPOBATh  OpPraHU3ALMIO
COBMECTHOM paboThl, pachpeaessTh BUIBI pabOT, JOroBapuBaThCs,
oOCyXJaTh TpOIECC W pe3yabTaT paboThr; 0000maTs MHEHUS
HECKOJIBKHUX JIOACH;

y4acTBOBaTh B TPYNNOBBIX ¢GopMax padoTel (oOcyxkaeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOI YacTh
paboOThl W KOOPAWMHUPOBATH CBOW JIEHUCTBHSI C JPYTUMHU YJI€HAMU
KOMaH/IbI; OI[CHUBaTh Ka4eCTBO CBOETO BKJIaJa B OOIIMN TPOAYKT IO
KpUTEpHsiM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.



3)  Vuusepcanvuvle  pezynamugnwvle  Oelicmeus, — obecneuusarom
GopmuposaHie cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, AQJTOPUTM pEIIEHUs 3aJayd, BBIOMpATh Crocod
pelieHuss ¢ Y4ETOM HMEIOLIUXCS PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTUPOBAaTh BAPUAHTBHl PELICHUH C Y4ETOM HOBOWU
UH(pOpMaLHH.

CaMOKOHTpOJIb:

e BIAJCTh HAaBBIKAMU I[I03HABATEIBbHOM pedieKkcuM Kak OCO3HaHUSA
COBEpPIIAEMBIX  JEHUCTBHMM M  MBICIUTEIBHBIX  IPOLECCOB, HUX
pE3yabTaToB; BIAAECTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
npolecca 1 pe3ylibTaTa peleHus MaTeMaTHuYeCKOM 3a/1auH;

e IPEIBHUJIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUU
3a/la4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOAITENIbCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBIABIECHHBIX
TPYAHOCTEN;

e OIICHUBATb COOTBETCTBUE peE3yJbTara LEAM WU YCIOBUSAM, OOBICHSTH
IPUYHHBI TOCTHKEHUS WM HETOCTUKEHUS PE3YIbTATOB ACSITEIBHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3VYJ/IBTATBI

OcBoenne ydeOHOro Kypca «Anredpa M Havyajla MaTeMaTUYECKOTO
aHajM3a» Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOKHO 00ECIeunBaTh
JTOCTHXKEHHE CIEAYIOMIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

10 KJTACC

Yuciia v BbIYMCICHUS

OnepupoBaTh TOHATHSAMHU: PAIMOHAIIBHOEC W JCHUCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS JPOOB, MPOIEHTHI.

Boimonuare  apudmerndeckue  omepalMM  C  pallMOHAIBHBIMUA |
JICHCTBUTEIHLHBIMH YHCIAMHU.

BoeimonmHATh  MpUOMMKEHHBIE — BBIYMCIICHHS,  WCIOJIB3YS  IpaBHIIA
OKPYTJICHUS, IeTIaTh MIPUKUAKY W OIEHKY Pe3y/IbTaTa BEIYHCIICHUN.

OnepupoBaTh MOHATUSIMHU: CTETECHb C IEJIBIM IOKa3arejeM; CTaHAapTHas
dbopma 3amucu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypajbHOW CTENeHH;
HCITOJIB30BAaTh TMOAXOASAIIYI0 (GOpMy 3amuCH  JACHCTBUTEIBHBIX YHCEN IS
pEIICHUS MPAKTHYECKUX 3a7a4d U TPECTABICHUS JaHHBIX.



OnepupoBaTh NOHATUAMU: CHHYC, KOCUHYC M TaHI€HC IIPOM3BOJIBHOIO
yIJa; MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yIiia d4epe3  oOpaTHbIe
TPUTOHOMETpUYECKHUE DYHKITUH.

YpaBHeHUSA U HEPABEHCTBA

OnepupoBarh MOHATUSAMH: TOXKAECCTBO, YPABHEHUE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHATBHOE yYpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BelmonHATh TpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHHUI U PEIIATh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoimonHaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX U HPPAaLlMOHAJIBHBIX
BBIDQKEHU M pEmarb OCHOBHBIE THUIBI LEJbIX, PAalHOHAIBHBIX U
VMppalMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATs ypaBHEHHs W HEPABEHCTBA U1 PELICHUS MATEMATHYECKHUX
3aJla4 U 3a/1a4 U3 pa3IMUHbIX 00JacTel HAYKU U PeaTbHOM KU3HH.

MopenupoBaTh peajbHblE CHUTyallUd Ha $3bIKE anreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHMS, HEPABEHCTBA II0 YCIOBHIO 3aJaud, HCCIENA0BATH
MOCTPOECHHBIE MOJIENU C UCIOJIb30BaHUEM aIlapara ajreOpsl.

DOyHKUUHA U TPaPuKu

OneprpoBarh NOHATUAMU: (PYHKILIHS, CIOCOOBI 3aJaHUsI PYHKLIMHU, 00JIaCTh
OTNpEENICHUs] U MHOXKECTBO 3HAYeHUM (YHKIUHU, Tpa@uK (QyHKIMH, B3aUMHO
oOparHble (PyHKLHUU.

OmnepupoBaTh MOHATUSAMU: YETHOCTh M HEUYETHOCTh (YHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBarh rpaduku QyHKUNN AJ1s PELICHUS] YpaBHEHUIA.

Crpoutb u uyuTarb rpapuKd JUHEHHON (QYHKIMHM, KBaAPaTUYHOU
(YHKUMU, CTENEHHON (PYHKIIMH C LIEJBIM OKAa3aTEeIEM.

Wcnonws3zoBare rpaduku (GYHKIUM [UIsI HUCCIEIOBaHHUsS TPOLIECCOB U
3aBHCUMOCTEH MPH PELIEHUH 3a1a4 U3 IpYTUX yueOHbIX PEIMETOB U pealbHON
’KU3HU; BbIpaxkaTh (opMyIaMH 3aBUCUMOCTH MEX1y BEIUUYMHAMMU.

Havyana maremMaTu4yeckoro aHajusa

OmnepupoBaTh MOHATHSAMH: IMOCJIEIOBATEIBHOCTh, apupMeTHUecKas U
reOMETPHUYECKast POIPECCUMN.

OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YyOBbIBaIOLasi TIeoMeTpHuYecKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIE r€OMETPUUYECKON POrPECCHH.

3aiaBarh MOCJIEN0BATENbHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30Barek CBOWCTBAa MOCHEAOBATENBHOCTEM H MNPOTPECCHM IS
pelIeHns pealIbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA



OnepupoBaTh NOHATUAMU: MHOKECTBO, OIIEPALIMH HAJl MHOKECTBAMH.

Hcnonp30Barh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Juisl  ONKACAHUSA
peaybHBIX MPOLIECCOB M SIBICHHM, MPU PEIICHUM 3aJad U3 JIPYruX Y4eOHBIX
IIPEAMETOB.

OnepupoBaTh  NOHATHSAMH:  OINpPEACIICHHE, TEOpeMa,  CIEICTBHE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yucua ¥ BbIYMCICHUSA

OnepupoBaTh MNOHATHAMH: HAaTypaJIbHOE, ILIEJIOE YKCIIO; HCIOJIB30BATh
IOPU3HAKK JEIMMOCTH LEJbIX YHCEN, pPAa3JI0kKEHUE 4YHCIa Ha IPOCThIC
MHOXKUTEH JJIsI PEIICHUS 3a]1a4.

OnepupoBaTh NOHITHEM: CTENEHD C PALIMOHATBHBIM IT0KA3aTEJIEM.

OmnepupoBarh MOHATHAMU: Jorapudm ducia, JECIATUUHbIE U HAaTypaJlbHbIE
JoTapu(pMBbI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHnsaTh cBoOiicTBa CcTenmeHW [Uisi MpeoOpa3oBaHUs BBIPAKEHUN;
ONEPUPOBATH MOHATHUAMU: MMOKA3aTEIbHOE YPAaBHEHNE W HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI ITI0KA3aTeJIbHBIX YPABHEHUI U HEPABEHCTB.

BoemmonHaTe npeoOpa3oBaHMs BBIPAKEHUM, COAEp)KAIMX Jorapudmsl;
OMepUpOBaTh MOHATUSAMU: JIOTapU(PMUUYECKOE YypaBHEHHME M HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JIOrapU(PMUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxomute pemenus npocTenimmnx TpPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHHUN U €€ PEIICHNUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEMHBIX YPaBHEHUN Ul PEIIEHUS NPAKTUYECKUX
3az1a4.

Haxomute  pemeHnss  nOpoCTEMIIMX  CUCTEM M COBOKYIIHOCTEH
palMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.

MopenupoBaTh peajbHbIE CHUTyallUd Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAXKEHUS, YPaBHEHMS, HEPABEHCTBA W CHUCTEMBI IO YCJIOBUIO 33J]1a4H,
MCCJIEeI0BaTh OCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM armapara ajareopbl.

DYyHKIUU U TPaPUKH

OnepupoBaTh MOHATUSAMU: NepUonMYEecKas (QYHKIMS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKLHMH, TOYKH OJKCTpeMyma (QYHKIMM, HauOojbllee U
HaMMeEHbllIee 3HaueHUs (QYHKIUUM Ha TPOMEKYTKE; HCHOIb30BaTh MX IS
UCCIeI0BaHus (PYHKIMH, 3aJaHHON IPaQUKOM.



OnepupoBaTh NOHATUSAMU: TpadUKHU MMOKa3aTeNbHOM, JorapupMUIeCcKoil 1
TPUTOHOMETPUUYECKUX (PYHKIIMI; N300pakaTh X HAa KOOPAMHATHOM IUIOCKOCTHU
Y UCIOJIb30BATh ISl pELIEHUS] YPAaBHEHUI 1 HEPABEHCTB.

N300paxkarh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKA JTHUHEHHBIX
ypaBHEHUI U UCTOIb30BaTh UX ISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN.

Ucnonw3oBarh rpaduku (QyHKIUN Uil UCCIAEAOBaHUS MPOIECCOB U
3aBUCUMOCTEHN U3 APYIUX yY€OHBIX TUCUUILINH.

Havasa MaTeMaTH4ecKoro aHajmsa

OnepupoBaTh TMOHSATUSIMHU: HENpEpbIBHAS  (QYHKUHUS; [POU3BOAHAS
(YHKIMU; UCTIONB30BaTh T€OMETPUUECKUN U (PU3UUECKUNA CMBICT MPOU3BOAHON
JUISL pelIeHus 3a/1ay.

Haxomuth  mpouw3BOAHBIE  BJIEMEHTAapHBIX  (YHKUWNA,  BBIYUCIATH
MPOM3BOAHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh  MPOU3BOAHYIO Ui HUCCIENOBaHHUA  (QYHKIUMM  Ha
MOHOTOHHOCTb W JKCTPEMYMbI, NPUMEHSTh pPE3ylbTaThl MCCIEAOBAHUS K
MOCTPOCHUIO TPAPUKOB.

Hcrnonb30Barh NPOU3BOAHYIO JUISl HAXOXKJICHHUS HAWIYyYIIEro pelIeHus B
MIPUKJIAJAHBIX, B TOM YHCJIE COLIMAIBHO-IKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh TMOHATUSMU: TMEepBOOOpa3Hass W UWHTErpaj; IOHUMATh
reOMEeTPUYECKUN U (PU3UUECKUNA CMBICI UHTETpaIa.

Haxomuth mnepBooOpasHble  3JIEMEHTAPHBIX  (YHKUUH; BBIYHMCIATH
unrerpai no gopmyne Hororona—Jleitonuna.

Pemarp npuknaaHele 3aJ1a4d, B TOM YHCIE COLUAIBHO-3KOHOMUYECKOIO U
(U3HYEeCcKOro Xxapakrepa, CpeJICTBaMU MaTeMaTHueCKOro aHaIu3a.



TEMATUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne KoauuecTBo yacoB

HaumenoBanue pa3aesio

n/ Kontpoabnbie
U TeM NPOrpaMMblI Bcero

n padoThI

MHoxkecTBa

panroHaIBHBIX U

IEUCTBUTEILHBIX YUCEIL. 14 1
PannonanbHble ypaBHEHHUS

Y HEPaBEHCTBA

DYHKIUA U TPAPUKH.

CreneHs ¢ HeJIbIM 6

IToKa3arejaeM

ApudmeTnueckmii KOpeHb
Nn—OM CTENeHH.

18 1
Hppanuonansusie

YpPaBHEHUS U HEPABEHCTBA

DopMyiIb
TpuroHomeTpun. Tpuronom 22 1
€TPUYECKHUE YPABHECHHUSA

IlocaenoBarerrHOCTH U
MIPOTPECCUu

IIpakTHyeckue
padoThI

JuekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl



[ToBTOpenue, 06006IICHNME,
CUCTeMAaTH3aIus 3HaHUH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



11 KVIACC

Ne
/ HaumenoBanue pasaesio
n
U TeM MPOrpamMmMbl
n

CreneHb ¢ palioHaIbHBIM
MOKa3aTeaeM.
[Toka3atenbHas QyHKIUS.
[TokazarenbHbIE ypaBHEHUS
Y HEpPaBEHCTBA

Jlorapudmuueckas
byHKIMS.
Jlorapudmuueckue
ypaBHEHHUS U HEPABEHCTBA

Tpuronomerpudeckne
byHKIMM U UX TpaduKu.
Tpuronomerpuyeckue
HEpPaBEHCTBA

[IpounsBoanas.
[IpuMeHeHnne npon3BOAHOU

Nurterpan u ero
MPUMEHEHUS

CucreMbl ypaBHEHUH

KoJsimyecTBO 4acoB

Bcero

12

12

24

12

KoHTpoJbHbIe
padoThI

ITpakT4yeckue
padoThI

JuiekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl



HarypanbHble u niensie

6
quciia
[ToBTOpenue, 06001ICHNE, 13
cucTeMaTu3alusg 3HaHUui
OBILIEE KOJIMYECTBO 102

YACOB I1O ITPOI'PAMME






ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KosmmuecTBo yacos
n

Tema ypoka KoHnTpoJibHbIE
/ Bcero

padoThI

n

MHOX€eCTBO, Onepanu Haj

MHOXXeCTBaMU. J[marpaMmmebl 1

Ditnepa—BenHa

PannonaneHble yncna.

OOBIKHOBEHHBIC U

NECATUYHBIE 1po0dH, 1

MPOIICHTHI, OECKOHEUHBIE
NepuoaAnYEeCcKue apoodu

Apudmernueckue onepanuu
C PallMOHAJILHBIMY YUCIIAMH,
peoOpa3oBaHus YUCIOBBIX
BBIPAKCHUI

IIpakTHyeckue
padoThl

Jlara
U3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBareJibHbIE

pecypchl



10

[Ipumenenue apodeit u
MIPOLICHTOB VISl PELLICHUS
MPUKJIAHBIX 33]1a4 U3
Pa3AYHBIX OTPACIEH 3HAHUHN
U peanbHOM KU3HU

[Tpumenenue apo0Geit u
IIPOLIEHTOB ISl pEIIECHHUS
MPUKJIAIHBIX 3a]a4 U3
Pa3JINYHBIX OTpACiIel 3HAHUI
U peaIbHOM JKU3HU

JlelicTBUTENIbHBIEC YHCIIA.
Panmonanpueie u
HUppalMOHAJIBHBIC YHCIIA

Apudmernueckue onepamun
C ICVUCTBUTEIHHBIMH YHACTIAMU

[Tpubnmxénnsie
BBIYUCIICHUS, TIPABHIIA
OKPYIJICHUS, IPUKHJIKA U
OIICHKA pe3yJbTara
BBIUMCIICHHI

TO)K)ICCTBa U TOXKIACCTBCHHBIC
npeoOpa3oBaHms

YpaBHEHHE, KOPEHb
YpaBHEHUS



11

12

13

14

15

16

17

HepaseHctBO, pemienue
HEPaBEHCTBA

Merton HHTCPBAJIOB

Pemenne niensrx u
JTPOOHO-pAIMOHATTEHBIX
yYpaBHEHHI U HEPABEHCTB

KonTponwsHas pabora mmo Teme
"MHOXecTBa pallMOHAJIBHBIX
M JEHCTBUTENLHBIX YUCE.
PaunonansHbie ypaBHEHUS U
HEpPaBEHCTB"

OyHKIMA, CTIOCOOBI 3a/1aHUS
¢bysknun. Bzaumuo
obOpatHbie QyHKIIH

I'paduk Ppynkmuu. O61acTh
OIIpENEICHUS U MHOXKECTBO
3HaueHuii pyHkuu. Hymu
¢yukuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

YeETHbBIE U HEYETHEIE
GbyHKIIII



18

19

20

21

22

23

24

CrerieHn ¢ IeNbIM
nokazareneM. CTaHgapTHas
dhopma 3anucu
JICMCTBUTEIIFHOTO YHCIIa

Hcnionp30BaHke TOIXOSIICH
(dhopMbI 3anucu
JICHCTBUTEILHBIX YMCEI JUISI
peIICHHSI TPAKTUYCCKUX
3aj1a4 U MPeJICTaBICHHS
JTAHHBIX

CrenenHas GyHKIHS C
HaTypaJbHbIM U 1IEJIbIM
noka3zarenem. E€ cBoiicTBa u
rpadux

ApudmeTrueckuii KopeHb
HaTypaJbHOU CTEIEHU

ApudmeTnueckuii KOpeHb
HaTypaJbHOU CTENeHU

CgoiicTBa apu(pMEeTHIECKOTO
KOpHS HATypaJbHOM CTENEeHU

CBoiicTBa apupMeTHYECKOTO
KOpHsI HaTypaJIbHOM CTENECHH



25

26

27

28

29

30

31

32

CaoiicTBa apu(phMeTH4eCcKoro
KOPHSI HaTypaJIbHON CTEIEHU

JeicTBus ¢
apuMeTUIECKUMHU KOPHIMH
Nn—OH CTENEHU

JeiicTBus ¢
apuMeTHIECKUMH KOPHSIMHA
Nn—OH CTeIeHU

JlencTBus ¢
apumMeTHyeCKUMU KOPHSIMHU
n—o# CTeNeHu

JeicTBus ¢
apupMETHIECKUMHU KOPHSIMH
N—OU CTeneHn

JeicTBus ¢
apuMeTUIECKUMHU KOPHIMH
Nn—OH CTEIEHU

Pemenue nppanmoHaabHbIX
YpaBHEHUH U HEPABEHCTB

Pemienue nppanmoHaabHbIX
YpaBHEHUH U HEPABEHCTB



33

34

35

36

37

38

39

40

Pemienue nppanmoHaabHbIX
YpaBHEHUH U HEPABEHCTB

Pemenue nppanroHanbHbBIX
YPABHEHUI U HEPABEHCTB

Pemenne nppaimoHaibHbIX
ypaBHEHU U HEPABEHCTB

CaoiicTBa 1 rpaduk KOpHs
N-0H CTENEHU

CoiicTBa 1 rpaduK KOpHA
N-Oi CTENECHU

KonTponbHas paboTa 1o reme
"ApupmeTnuecKuii KOpeHb
N—OW CTEIEHHU.

WppanuonaibHble ypaBHEHUS
U HepaBeHCTBA"

CI/IHyc, KOCHUHYC U TAHI'CHC
YUCJIOBOT'O apryMeHTa

Cunyc, KOCUHYC U TaHT€HC
YHICIIOBOTO apryMeHTa



41

42

43

44

45

46

47

ApKCHHYC, apKKOCUHYC H
apKTaHI€HC YMCIIOBOTO
apryMeHra

ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIIOBOTO
aprymeHra
Tpuronomerpuyeckas
OKPY>KHOCTb, OIIpEIeICHHE
TPUTOHOMETPUYECKHUX
(GYHKLUH YUCIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OIIpEJICIICHNE
TPUTOHOMETPUUYECKUX
(hyHKIIMIA YUCITOBOTO
aprymeHra

OcHOBHBIE
TPUTOHOMETPUYECKUE
hopmyIbl

OcHoBHbIE
TPUTOHOMETPUUYECKUE
(hopmyIbI

OcHoBHbIE
TPUTOHOMETPUUYECKUE

(bopmyIsl



48

49

50

51

52

53

54

55

OcHoBHbIE
TPUTOHOMETPUIECCKHUE
(hopMyIbl
[IpeoOpazoBanue
TPUTOHOMETPUUECKHX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPUUYECKHUX
BBIPAXKEHUU

[Ipeo6pa3oBanue
TPUTOHOMETPUYECKUX
BBIPAYKEHHI

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHUN

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pemienue
TPUTOHOMETPHUUECKUX
YpaBHEHUI



56

57

58

59

60

61

Pemenne
TPUTOHOMETPHYECKHUX
ypaBHEHUH

Pewenne
TPUTOHOMETPHUUYECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPHYECKUX
ypaBHEHUH

Pemienune
TPUTOHOMETPUYECKUX
YpaBHEHUI

KonTponbHas paboTa 1o teme
"®opMyibl TPUTOHOMETPUH.
Tpuronomerpuueckne
ypaBHEHUS"

IlocneqoBareaIbHOCTH,
CIIOCOOKI 3a1aHNS
OCJIEAOBATEIILHOCTEMN.
MoHOTOHHBIE
MOCIEA0BATEIBHOCTH



62

63

64

65

66

67

Apudmernueckas u
reoOMeTpPHYECKasi IPOTPECCUH.
Hcnonk3oBanue nporpeccuu
JUTSL PEIICHUS PeaTbHBIX
3aJ1a4 MPHUKJIATHOTO
Xapakrepa

beckoneuno yowIBaroras
reOMETPHUYECKAs IPOrPeCCHsl.
CyMMa OecKOHEeuHO
yOBIBaroIIeH reoMeTpHUIECKOM
IIPOrpecCcun

dopmyiia CI0KHBIX
IIPOLIEHTOB

dopmyra CIOKHBIX
IIPOLIEHTOB

O0006111eH1E, CUCTEMATHU3AIUS
3HaHUH 3a Kypc aJreOpbl U
HayaJl MaTEMaTHYECKOTO
a"anm3a 10 xiracca

HToroBast KOHTpOJIBHAS
pabota



O0006111eH1E, CUCTEMATHU3AIUS
3HaHUH 3a Kypc aJireOpbl U
HayaJl MaTeMaTU4eCKOTo

68

agaianza 10 ximacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



11 KVIACC

N KosmmuecTBo yacos DJIeKTPOHHbIE
[
[dara nudposbie
n/ Tema ypoka KoHnTpoJubHbie IIpakTuyeckue
Bceero U3YYeHUsS oOpa3oBareJibHbIE
n padoTbI padoThI
pecypchl

Crenenb ¢ pallnOHaIbHBIM 1

NoKa3aTeseM

CBoiicTBa cTeNIeHU 1

[Tpeobpa3zoBanue

BBIPAKEHUM, COAEPIKAIIUX 1

paluuoOHaIbHbIE CTEIICHU

[IpeoOpazoBanue

BBIPXKEHU, COepKAIINX 1

paluoHaIbHbIE CTEIICHU

[IpeobpazoBanue

BBIPAXKEHUI, COAEPIKALIUX 1

paloOHaIbHbIE CTEIEHH

ITokazarenbHble ypaBHEHUS |

U HEpaBEHCTBA

IToka3zarenbHbIC ypaBHEHUS |

Y HEpaBEHCTBA



10

11

12

13

14

15

IToka3zarenbHbIC ypaBHEHUS
Y HEpaBEHCTBA

IToka3zaresbHbIC ypaBHEHUS
Y HEpaBEHCTBA

ITokaszarenbHble ypaBHEHUS
Y HEPaBEHCTBA

[Toka3arenbHas QyHKIMS,
e€ cBoiicTBa U rpaduk

KonTponbhas pabota 1o
teme "CreneHp ¢
parroHaIEHBIM
MIOKa3aTeJIeM.
[Toka3arenbHas QyHKIMSL.
[Toka3arenbHble ypaBHEHUS
Y HEpaBEHCTBA"

Jlorapudm uncna

JlecaTuunblie u
HaTypajbHbIC JIOTapU (MBI

[IpeobOpazoBanue
BBIPKEHHH, COICPIKAIINX
JorapupMbl



16

17

18

19

20

21

22

23

24

[IpeoGpa3oBanue
BBIPAKECHHM, COIEpIKAIINX
norapupMbl

[Tpeobpa3zoBanue
BBIPAKEHUM, COAEPIKAIIUX
norapupMbl

[IpeobOpazoBanue
BBIPKEHHH, COICPIKAIINX
JorapupMbl

Jlorapudmuueckue
YpaBHEHHS U HEPAaBCHCTBA

Jlorapupmuueckue
YpaBHEHHUS U HEPABEHCTBA

Jlorapupmuueckue
YpPaBHEHUS U HEPABEHCTBA

Jlorapupmuueckue
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuyeckas
dyHKuMs, €€ CBOHCTBA U
rpaduk
Jlorapudmuueckas
byHKIUS, €€ CBONCTBA U

rpaduk



25

26

27

28

29

30

31

32

Tpuronomerpuueckue
(GyHKIIUM, UX CBOWMCTBA U
rpaduxu
Tpuronomerpuueckue
(GyHKIUY, X CBOMCTBA U
rpaduku
Tpuronomerpuyeckue
(GyHKLMY, UX CBOWMCTBA U
rpaduxu
Tpuronomerpudeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

IIpumepsr
TPUTOHOMETPUUYECKHUX
HEPABEHCTB

[Tpumepsnr
TPUTOHOMETPHUUYECKHUX
HEPABEHCTB

[Tpumepsl
TPUTOHOMETPHUYECKHUX
HEPABEHCTB

[Ipumepsr
TPUTOHOMETPUYECKHUX
HEPABEHCTB



33

34

35

36

37
38

39

40

41

KontponbHas pabora no
teme "Jlorapudmuaeckas
byHKIHS.
Jlorapudmugeckue
ypaBHEHUS U

HCPAaBCHCTBA. TpI/IFOHOMCTp

n4eckre QyHKIUU U UX
rpaduku. TpuroHomerpuye
CKH€ HepaBeHcTBa"

HenpepoiBHbIe QyHKITUH

Merton HHTCPBAJIOB JJIA
peiCHUs HCPABCHCTB

Merton UHTEPBAJIOB JIs
pEIICHUS HEPABEHCTB

[IpousBoaHas pyHKuIMN
[TpousBoaHas pyHKIUU
I'eomerpryeckuit u
(bU3UYECKUNA CMBICTT
MIPOU3BOTHOM
I'eomerpuueckuii u
(bU3HYECKHIA CMBICIT
IIPOU3BOIHOM

[IpounsBoansie
AIIEMEHTAPHBIX PYHKLIUH



42

43

44

45

46

47

48

[IpounsBoansie
3JIEMEHTApHBIX QPyHKUIUN

[IponsBoaHast CyMMBl,
IIPOU3BEIEHUS, YACTHOTO
byHKIHA

[TpousBoaHast CyMMBI,
HPOU3BEIEHUS, YACTHOTO
byHKIMi

[Ipou3BonHAasI CyMMBI,
IPOM3BEIEHUS, YACTHOTO
byHKIUH

[IpuMeHenne npon3BOAHON
K MCCIIEIOBAHUIO (DYyHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IprmeHeHre nponu3BOAHOM
K UCCIIEIOBAHUIO (PYHKIIUN
Ha MOHOTOHHOCTb 1
KCTPEMYMBI

[IprMeHeHnne npon3BOAHON
K MCCIIEIOBAHUIO (DYyHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI



49

50

51

52

53

54

[IpumeHeHne Mpou3BOIHON
K UCCIIEIOBaHUIO (DYHKLIUH
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxnenue HanbobIero
Y HaMEHBIIIEr0 3HAYEHUS
(YHKIIMU Ha OTpE3Ke

Haxoxxaenue HanOOJIbIIIETO
Y HaMMEHBIIIETO 3HAYEHUS
(YHKIMH HA OTPE3Ke

Haxoxxnenue HanOonpmiero
¥ HaUMEHBILIETO 3HaYEeHUs
(GyHKIIUHM Ha OTpe3Ke

Haxoxxnenue HanOOJIBIIIETO
1 HAUMEHBILIETO 3HAYCHUS
(GYHKIIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO
Y HAaUMEHBIIIETO 3HAYCHUS
(YHKIIUHM Ha OTpE3Ke



55

56

57

58

59

60

Haxoxxnenue HanOOJIbIIIETO
1 HaMMEHBIIIETO 3HAYEHUS
(YHKIMH HA OTPE3Ke

[IpuMeHenne npon3BOAHON
TUTST HAXOXKICHHS
HaWIyYIlero pelieHus B
NPUKJIAJHBIX 3a/1a4ax, A7
OTpeJIeNIEHUs] CKOPOCTH
npoliecca, 3aaHHOrO
dopmymnoii wim rpaguKoM

KontponsHas pabora 1o
teme "lIpousBogHas.
IIpumenenue
POU3BOIHOM"

[TepBooOpasnas. Tabnuia
epBOOOPA3HBIX

[TepBooOpaznas. Tabmuna
epBOOOPA3HBIX

Nurerpai,
TEOMETPUUYECKUN U
buznyeckuii CMbICI
WHTErpasa



61

62

63

64

65

66

67

68

Wurerpai,
T€OMETPUYECKUN U
buznyecKkuil CMbICI
MHTETpaa
Hurerpai,
T€OMETPUYECKUN U
(U3UIECKHii CMBICIT
UHTETpaa

Brruncnenue uHTErpana mo
bopmyne
Hprorona—JleitOnuma
Brruncnenue nnrerpana mno
dbopmyiie
Hprotona—JleitOHuia
Brruncnenue narerpana mno
dbopmyiie
Hrrorona—Jleitbnuna
Brpruncnenue narerpana mno
dbopmyiie
Hrrorona—Jleiibnuna
CucTeMbl THHEHHBIX
ypaBHEHUH

CucreMbl TUHENHBIX
ypaBHEHUU



69

70

71

72

73

Pemenne npukitagHeix
3a/1a4 C MIOMOIIBK CUCTEMBI
JIMHEWHBIX YpaBHEHUHN

Pemenne nmpuxmagHeix
3a/1a4 ¢ TIOMOILBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUN

CucreMbl U COBOKYITHOCTH
LEJbIX, PALIUOHAIBHBIX,
UppaLMOHATIHBIX,
[IOKa3aTeIIbHBIX,
J0rapupMHUECKUX
ypaBHEHHI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH
LEJbIX, PALlUOHAJIBHBIX,
UPPALMOHAJIBHBIX,
[I0KA3aTEIIbHBIX,
norapuMuyecKux
YpPaBHEHUH U HEPABEHCTB

Cuctembl U COBOKYITHOCTH
LEJbIX, PALIUOHAJIBHBIX,
UPPALMOHAJIBHBIX,
MOKa3aTebHbIX,
norapumMuyecKux
YpPaBHEHUM U HEPABEHCTB



74

75

76

77

78

Cuctembl 1 COBOKYITHOCTH
LEJbIX, PALIUOHAJIBHBIX,
UPPALMOHAJIBHBIX,
MOKa3aTebHbIX,
norapumMmuyecKux
YpPaBHEHUH U HEPABEHCTB

Hcnonp3zoBanue rpagukos
GYHKIWN JUTsT pelIeHus
YPaBHEHHI U CUCTEM

Hcnonp3oBanue rpadukos
GyHKIUI [UTS peneHust
YPaBHEHHI U CUCTEM

[IpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PEILICHNIO MaTeEMaTUYEeCKUX
3a]a4 1 3a/1a4 U3
pa3TUYHBIX 00IacTei
HAyK{ U pEealIbHOW KU3HU

KonTponbeHas pabora no
teme "MHTerpan u ero
npuMeHeHus. Crucremsl
ypaBHEHHUI"
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80

81

82
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84
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HarypanbHble u niensie
4yyucia B 3a7a4ax u3
peaNbHOM KU3HU

HarypaneHble u nensie
4yucia B 3a7a4ax u3
peaNbHOM KU3HU

HarypanbHbie u niensie
yucia B 3a7a4ax 13
pealbHOM JKU3HU

[Ipu3naku nenumocTu
LEJIBIX YHUCE

HpI/I3HaKI/I ACIIUMOCTH
OCIIBIX YHUCECII

[Ipu3Haku AenMMOCTH
LEIBIX YHCET

[ToBTOpenue, 06006MICHNHE,
cUCTeMaTH3aIs 3HaHUH.
YpaBHeHuUst

[ToBTOpenue, 06006MIICHNHE,
cHUCTeMaTU3als 3HAHU.
VYpaBHeHust

[ToBTOpenue, 06006IICHNME,
CHCTEeMaTHU3aIus 3HAHUMH.
YpaBHEeHUs
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[ToBTOpeHme, 0600mIeHNE,
CUCTEeMAaTH3aIs 3HaHUH.
YpaBHeHuUst

[ToBrOopenue, o6001IeHNE,
cUCTeMaTU3alus 3HAaHU.
VYpaBHeHus

[ToBTOpenue, 060061IICHNE,
CHCTEeMaTHU3aIus 3HAHUH.
YpaBHEeHUs

[ToBTOpeHue, 06006IICHNME,
CHCTEeMaTHU3aIus 3HAHUMH.
HepasenctBa

[ToBTOpeHue, 06001ICHME,
CHCTEeMaTHU3allus 3HAHUMH.
HepasenctBa

[ToBTOpenue, 06001IICHNE,
CUCTEeMaTH3alis 3HAHHH.
HepasenctBa

[ToBTOpenue, 06001IICHNE,
CUCTEeMaTH3alis 3HAHHH.
HepasencrBa
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[ToBrOopenue, o6o01IeHNE,
cUCTeMaTU3alus 3HAaHU.
CucreMbl ypaBHEHUI

[ToBTOpeHue, 06001ICHNME,
CHUCTEMaTHU3aIMsl 3HAHUH.
Cucrembl ypaBHEHUH

[ToBTOpenue, 06001IIEHNE,
cucTeMaTHu3alusg 3HAaHUMU.
DyHKIMU

[ToBTOpeHue, 0600IIEHNE,
cUcTeMaTU3alns 3HaAaHUN.
DyHKIMHU

Hrorosast KOHTpOIbHAS
pabora

HroroBasi KOHTpOJIBHAS
pabota

O06o06miecHue,
CHUCTEMaTH3alMsl 3HAHUH 3a
Kypc anreOpsl U Havaj
MaTEMaTHYECKOrO aHanu3a
10-11 kmaccoB



O06001menue,
cucTeMaTu3anus 3HaHUH 3a
102 Kypc aireOpbl U Hauas 1
MaTeMaTH4ECKOI0 aHaIn3a
10-11 kmaccos

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

METOINUYECKHUE MATEPUAJIBI VIS YHUTEJIA

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






